Dependence of stem stress in total hip replacement on prosthesis and cement stiffness.
Two dimensional finite element analyses were used to determine the direct tensile stress distributions along the lateral edge of the stem of the femoral component of a total hip replacement. The efficacy of using two-dimensional analysis for three-dimensional composite structures was assessed, and the two-dimensional model was found to be suitable for parametic studies. Various combinations of stem and cement stiffnesses were investigated. In particular the influence of stem taper, cement stiffness, prosthesis stiffness and the effect of a plateau on the prosthesis stresses, were examined and compared. The most significant factor was found to be the modulus of elasticity of the stem material. The tensile stresses decrease with decreasing modulus. Cement stiffness and stem shape appeared to have far less effect on stem stress.